Toxic effects of blooms of marine species of Oscillatoriales on farmed prawns (Penaeus monodon, Penaeus japonicus) and brine shrimp (Artemia salina).
Benthic and planktonic blooms of species of Oscillatoriales coincided with mortalities of Penaeus monodon during four episodes at Australian prawn farms. Oscillatoria corakiana was the dominant planktonic species at 65-90,000 cells/ml, but Spirulina sp., Lyngbya sp., Oscillatoria sp. and Nodularia sp. were also identified from the water column, benthic layers or surface mats. The levels and variety of Vibrionaceae in prawn tissue, suggest that mortalities were caused by secondary infections of bacteria. However, experimental results indicate that toxicity of the blooms of Oscillatoriales was the primary cause of disease. Pond water and extracts from a tank culture of benthic Oscillatoriales caused mortalities when injected into P. monodon and P. japonicus. Immersion of artemia in extracts from the tank culture also caused mortalities, with L.D50 values for the supernatant extract of 70 mg/litre for artemia cysts and 50 mg/litre for adult artemia, and LD50 values for the pellet extract of 110 mg/litre for artemia cysts and 200 mg/litre for adult artemia. Experiments with artemia suggested the blooms of Oscillatoriales produced water-soluble, heat-labile toxin/s. Mortalities may have been caused by a neurotoxin because: (a) there was a lack of histopathological evidence of damage to the digestive tracts of prawns during each episode; and (b) artemia cysts immersed in extracts of Oscillatoriales died before they developed digestive tracts. PSP toxin, anatoxin-a, homoanatoxin-a and microcystins were not detected when pond water from a diseased pond was tested. It is proposed that sub-lethal levels of toxin weakened the prawns, causing reduced feeding behaviour and an impaired immune system. As a result, prawns were prone to secondary infection by pathogenic bacteria. Because Oscillatoriales are ubiquitous in prawn farms, the findings have significant implications for the assessment of disease in the prawn farming industry.